Molecular design and synthesis of novel peptides from amphibians skin acting as inhibitors of cholinesterase enzymes.
Cholinesterases are a family of enzymes that catalyze the hydrolysis of neurotransmitter acetylcholine. There are two types of cholinesterases, acetylcholinesterase (AChE) and butyrylcholinesterase (BChE), which differ in their distribution in the body. Currently, cholinesterase inhibitors (ChEI) represent the treatment of choice for Alzheimer's disease (AD). In this paper, we report the synthesis and inhibitory effect on both enzymes of four new peptides structurally related to P1-Hp-1971 (amphibian skin peptide found in our previous work. Sequence: TKPTLLGLPLGAGPAAGPGKR-NH2 ). The bioassay data and cytotoxicity test show that some of the compounds possess a significant AChE and BChE inhibition and no toxic effect. The present work demonstrates that diminution of the size of the original peptide could potentially result in new compounds with significant cholinesterase inhibition activity, although it appears that there is an optimal size for the sequence. We also conducted an exhaustive molecular modeling study to better understand the mechanism of action of these compounds by combining docking techniques with molecular dynamics simulations on BChE. This is the first report about amphibian peptides and the second one of natural peptides with ChE inhibitory activity. Copyright © 2017 European Peptide Society and John Wiley & Sons, Ltd.